BACKGROUND: Predictors of survival and response to treatment in patients with small cell lung cancer (SCLC)
Small cell lung cancer (SCLC) accounts for 14-18% of malignant lung tumors and differs from other types by its early and widespread dissemination. [1, 2] The aggressive nature of this variant is evidenced by the fact that the overall 2-year survival rate is 5.9% and the 5-year survival rate, a dismal 2.4%. [3, 4] These figures have not changed significantly over the past few decades, in spite of several advances in chemotherapy and radiotherapy. [5] The early identification of simple prognostic factors in such a tumor is important, as it would assist in defining sub-groups for which different treatment modalities could be targeted, for example, a sub-group of patients having no reasonable chance of long term survival could be considered for short-term chemotherapy associated with minimal toxicity or offered palliative care only, whereas patients with better chance of long term survival could be treated more aggressively with curative treatment.
Even though SCLC is chemosensitive, a significant proportion of patients are unable to tolerate chemotherapy. This is due to the fact that most patients present with extensive disease and a poor performance status, associated with severe debilitating symptoms related to the primary tumor, as well as its metastatic manifestations. In this setting, it is important to identify factors that can predict increased likelihood of survival in these patients. These factors would be useful in selecting patients, most likely to attain survival benefit. This has important implications in a developing country like India, where economic constraints and limited health-care resources with a huge patient burden, do not allow universal accessibility to high-quality medical facilities.
Certain other prognostic factors such as disease extent and performance status are well known, while others may still be unrecognized. [6] [7] [8] [9] [10] [11] [12] [13] The prognostic utility of these factors have mainly been evaluated in developed nations. Equivalent data from developing countries is lacking. To our knowledge, there is no study on survival in SCLC patients from the Indian subcontinent.
Patients with lung cancer often suffer from multiple symptoms, both respiratory and non-respiratory. However, very few studies have evaluated the influence of cumulative symptom burden at the time of diagnosis, on the overall survival of these patients. Most of the studies were conducted more than a decade ago and subsequent studies have focused more on assessing the utility of latest imaging modalities. Similarly, response to treatment is assessed mainly by using computerized tomography (CT) scan and other imaging modalities. However, the usefulness of the patient's assessment of symptomatic benefit, has not received much attention.
This study was thus carried out with the following objectives (a) to evaluate the impact of pre-treatment clinical and laboratory parameters on the prognosis of patients with SCLC, (b) to assess the relationship between cumulative symptom burden and outcome and (c) to evaluate whether a symptomatic and/or radiological response to treatment actually translates into survival benefit.
Materials and Methods
In this retrospective cohort study, medical records of 76 patients with a pathologically confirmed diagnosis of SCLC, registered at the medical oncology department of All India Institute of Medical Sciences, New Delhi, India, between December 2001 and December 2004, were studied. Apart from the details regarding the patient's age, gender, contact information, smoking status and pack-years, the dates of first visit and diagnosis were also recorded. In case of patients diagnosed outside the hospital, the pathology slides were reviewed and the date of diagnosis at this hospital was taken for analysis.
Karnofsky performance status (KPS) [14] and the following symptoms were recorded-shortness of breath, cough, chest pain, hemoptysis, significant weight loss (>10% of premorbid body weight in 6 months), anorexia, hoarseness of voice, fever, neurological symptoms (focal weakness, seizures), superior vena cava (SVC) obstruction (defined as puffiness of face, facial swelling or flushing of face) and other symptoms that the patient complained of at presentation. Cumulative symptom burden was defined as the numerical sum of affirmative symptoms at initial presentation.
Relevant investigations were done to evaluate local extent and metastases. These included CT scans (chest, abdomen and brain), bone marrow examination and bone scan. Limited disease was defined as tumor confined to one hemithorax, but including mediastinum, ipsilateral supraclavicular lymph nodes and ipsilateral pleural effusions. Diseases beyond this stage was classified as extensive. [15] The baseline laboratory parameters recorded were-total serum protein, serum albumin, serum globulin, serum alkaline phosphatase (SAP), calcium, phosphorus, bilirubin, transaminases (AST/ALT), urea, creatinine, sodium, potassium, hemoglobin, total leukocyte count (TLC) and platelet count. Serum lactate dehydrogenase (LDH) was made a part of the pretreatment work up only in January 2004. Details of the treatment received i.e., chemotherapy (CT)/radiotherapy (RT)/ both and the type of treatment (CT-etoposide + cisplatin/ irinotecan + cisplatin and RT-curative/ palliative), were noted. The number of cycles and the dates of initiation and completion of treatment were also recorded. Standard criteria were used to assess radiological response to treatment as complete response (CR), partial response (PR), progressive disease (PD) and no response (NR). [16] Symptomatic response was assessed after completion of chemotherapy and was categorized into no, mild, moderate and significant, based on the patient's subjective assessment of improvement over his baseline symptoms (0-25%, 25-50%, 50-75% and >75% CMYK69 improvement, respectively).
All the patients were contacted by mail/telephone. The survival data was obtained either from the patients themselves, or their relatives. For those dead, the date of death was recorded and was used to calculate survival. For the patients where survival information was not obtained, the interval between the date of diagnosis and the date of last follow up was used to calculate survival duration. [17] 
Statistical methods
Median value was used to categorize clinical and laboratory parameters into 'high' or 'low values'. This was done to eliminate the possibility that cut-off points were selectively chosen to maximize the difference between groups, with respect to survival. Such a practice invalidates the usual interpretation attached to a P-value. [18] Univariate analysis was performed using Kaplan-Meier method [19] for survival and log-rank test [20] for comparisons. Variables examined as dichotomous were: Age (<55 years vs. ≥55 years), gender (male vs. female), smoking (non-smoker vs. smoker), stage (limited vs. extensive), KPS (≥70 vs. <70), symptom burden (≤5 vs. >5), SVC obstruction (no vs. yes), brain metastases (no vs. yes), bone metastases (no vs. yes), liver metastases (no vs. yes), adrenal metastases (no vs. yes) and all the lab parameters (<median vs. ≥median). The parameters with a significant impact were entered in a stepwise forward Cox multivariate analysis, [21] to find the hazard ratios with 95% confidence intervals. STATA 8.0 statistical software was used for data analysis. P-value smaller than 0.05 was considered statistically significant
Results
The clinical characteristics of all patients were evaluated as a group and are summarized in Table 1 . 77.6% of the patients were below 65 years of age. Shortness of breath was the commonest symptom observed, followed by cough, anorexia and chest pain. Most patients were current/ex-smokers and presented with extensive disease. The median survival was 10.1 months. On objective assessment of response to CT, 3 patients (6.5%) had CR, 33 (71.7%) had PR, 6 (13%) had PD and 4 (8.8%) had NR.
Disease extent, KPS, symptom burden and metastases to brain and adrenals at the time of diagnosis, were found to be significantly associated with survival [ Table  2 ] [Figures 1 and 2] . Of the 17 laboratory parameters studied, statistical significance was obtained for hemoglobin, serum sodium and serum globulin [ Table  3 ]. Patients who received multimodal (combined CT and RT) treatment had longer survival, as compared to those who received no treatment (P<0.001), or single modality (either CT or RT) treatment (P<0.001) [ Figure 3 ]. Patients who had a moderate to significant symptomatic response to treatment had a better prognosis, than those who showed a mild or no response (P<0.001) [ Figure 4 ]. However, survival in patients with CR or PR as compared to those with NR or PD, was not statistically significant (P=0.968).
Multiple logistic regression analysis was used to determine relationships of the potential variables related to survival. The candidate variables selected had statistically significant (P<0.05) relation with survival status. These variables were symptom burden, disease extent, KPS, hemoglobin, serum globulin, serum sodium, modality of treatment received and symptomatic response to treatment. The hazard ratios and 95% confidence intervals are shown in Table 4 . Patients with a symptom burden of >5 had a relative risk of mortality 5.3 times as compared to those with symptom burden ≤5.
Extensive disease was associated with about 7 times greater likelihood of mortality, when compared with limited disease. Patients with a poor performance status (KPS <70) had double the relative risk of death in comparison to patients with KPS ≥70. Inclusion of brain and adrenal metastases in the multiple regression analyses, highlighted the poor prognostic significance of brain metastases, low hemoglobin (<12.8 g/dL) and poor performance status (KPS<70).
Age, sex, smoking status, pack-years, KPS and CMYK71 symptom duration were not related to the disease extent. Among the various symptoms analyzed, only weight loss was significantly associated with extensive disease (P<0.001).
High SAP and low hemoglobin were associated with metastasis to liver (P=0.027) and bone marrow (P=0.004), respectively. All patients received chemotherapy consisting of Cisplatinum and Etoposide, every three weeks for four cycles. Subsequent radiotherapy was given in the dose of 45-50 Gy (with conventional fractionation), for 4-6 monthly cycles. In 
Discussion
The patients in the present study were on an average 5 years younger as compared to patients in most other studies and was comparable to other Indian studies. [2, 22] A much higher proportion of patients were below 65 years of age. [22] However, age did not correlate significantly with survival in our patients. The prognostic value of age has been advocated by some, but not other studies. [3, 7, 8, 23, 24] In spite of the overall lower mean age, the proportion of patients presenting with extensive disease was higher than that reported in previous trials. [17, 25] This could be attributed to (a) patient delay with a long interval between onset of the first symptom and seeking medical care due to ignorance about the disease, presence of other background symptoms, poor socio-economic status and lack of access to qualified health care professionals and specialized facilities (especially in far-flung geographical locales), (b) delay in diagnosis with a long interval between first presentation and confirmation of diagnosis due to high prevalence of other diseases, notably tuberculosis, which presents with similar symptoms (hence considerably diluting the clinical suspicion of malignancy) and (c) delay in treatment initiation (possibly due to high patient burden, limited centers offering oncology care and patient's inability to afford chemotherapy), allowing a considerably time for stage migration due to exponential growth of tumors. Western literature estimates that the median delay time in non-small cell lung cancer from onset of symptoms to initiation of treatment, is 4.6 months (3.4 months for advanced stage IV), whereas the median in-hospital delay (time of first hospital visit to start of treatment), is 1.6 month. [26] However, in this study, this delay did not affect survival. Patients with more advanced disease had shorter delay time, probably reflecting the fact that these patients got medical attention quicker than others. In another study of patients with resectable lung cancer, patients had to wait for a median period of 109 days after presentation, in the hospital to the time of operation. [27] No study has specifically addressed the issue of time delay in diagnosis after the patient presents to a medical center. Although corresponding data from India is lacking, it can safely be assumed that the delays in diagnosis and treatment would not be less than these figures.
The median duration of survival of patients with limited and extensive disease was 15.3 months and 9.8 months, respectively, which was comparable to previous studies.
[ 25] As observed in previous studies, females survived longer than males, although this difference was not statistically important. [3, 28] The prognostic significance of pre-treatment KPS is well known. [3, 23, 24, 29] It is a useful surrogate marker, not just for predicting survival, but also to assess quality of life and response to therapy. Likewise, the prognostic value of disease extent has been well documented in several studies. [7, 18, 24, 30, 31] Brain and adrenal metastases were present in 11% and 7% of the patients with extensive disease, respectively and significantly related to survival. [32] [33] [34] [35] [36] Importance of number of metastatic sites has also been reported, [19, 29, 37] however, it was found to be insignificant in our study.
LDH was not found to be a prognostic marker, unlike other studies. [23, 24, 29] This was probably because of low number of patients in which serum LDH estimation was done (n=23).
The significant relationship between survival and hemoglobin concentration [18] and serum sodium, corroborates previous observations. [13, 18] Serum globulin was related to survival in our study, although other authors did not find this relation. [13] Low serum globulins may indicate an immune-deficient state that may predispose these patients to various life-threatening infections, thereby reducing survival duration. Serum albumin has been considered an important predictor of survival in several studies; [10, 11, 18, 29] however such an association was not observed by Cerny et al, [13] nor in the present study. SAP also was not associated with survival in the present study, whereas it has been found by other studies to be related to survival. [11, 13] We found a significant correlation between symptom burden and survival, although individual symptoms per se were not significant prognostic indicators. Coy et al (1981) studied 1839 unresected lung cancer patients and reported that fewer number of symptoms at the time of diagnosis and a longer time interval between the first symptom and diagnosis, were associated with better survival. [38] Patients with lung cancer often suffer from multiple symptoms which could be features of local disease (shortness of breath, chest pain, cough, hemoptysis), locally advanced disease (hoarseness of voice, facial swelling, dysphagia), extrathoracic spread (seizures, focal neurological deficits, bone pain) and weight loss and anorexia (which are imagined to be possible signs of sub-clinical systemic disease); [39, 40] this was also observed in this study, as weight loss was strongly associated with extensive disease.
The importance of symptom assessment is reemphasized, based on the results of this study. A high cumulative symptom burden would be suggestive of poor outcome. Consequently, such an assessment of symptom burden may serve as a simple yet important prognostic factor, independent of the stage of the disease. In resource-poor developing countries like ours, this could be used as a simple, inexpensive parameter, for dividing patients into groups that is more likely to derive therapeutic benefit.
The degree of symptomatic response to treatment was strongly related to patient outcome. This was in contrast to the correlation of radiological response to treatment with survival. It has to be noted that radiological response to treatment was assessed only in 46 patients. This implies that many patients may not undergo repeat radiological evaluation for judging the response to treatment. The reasons for this are primarily financial, in our setting. Anticipation of poor prognosis may be another factor. It is also noteworthy that even 'objective' measurements (by CT Scan) of tumor size are prone to observer errors, so response rates to CT that are derived from such measurements are best considered approximations. [41] In such situations, a patient-dependent evaluation of symptomatic response to treatment can serve as an important tool in predicting survival.
We were however limited in our study in abstracting symptom information from existing hospital records and we could not collect data from the patients themselves. Medical records vary in the completeness of data and some hidden bias may have entered the study in this way. Symptomatic response of the patient to treatment was done subjectively; objective criteria were not used while recording this aspect. Also, since radiological response to treatment was assessed in only 60% patients, interpretations based on this should be made with caution.
Conclusion
In conclusion, it is clear that the role of symptoms in assessing prognosis should not be ignored, in spite of the advent of newer imaging modalities and complex staging procedures. In addition, the degree of symptomatic improvement following treatment may be of greater relevance in predicting outcome, than radiological improvement, thus relieving the financial burden involved in repeated objective tests like CT scan. Greater emphasis on these simple clinical parameters may prove extremely cost effective in developing countries and will help in prioritizing patient care according to expected survival benefit.
